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FROM THE DESK 

OF THE 

STATE GEOLOGIST . .. 

COAL IS OUR GOAL 

As is appropriate for a geologic agency, much has been written in 
these columns about the extensive coal resources wh ich Pennsylvania 
still has available within its boundari es. It may also be appropriate to 
point out how significant a role coal already plays in our state's 
economy and energy supplies. 

In terms of Pennsylvania's total energy consumption, coal provides 
45% of our energy needs, oil provides 34%, natural gas 17%, and 
nuclear power approximately 5%. Not only is coal the major raw 
material for our total energy needs, but it is important to note that 
75% of our coal needs are provided from within our own state, 
whereas in the case of oil, natural gas, and nuclear, 88% to 100% of 
these energy raw materials are brought in from out of state. 

Another statistic is worth noting: In the matter of electric ity 
generated within Pennsylvania, coal is the fuel for 77% of our electric 
generation, nuclear fuel provides approximately 14%, oil 8%, and 
water power approximately 1% of our electric generation. Aga in we 
see the dominant role which our coal already plays in our state's 
power supplies. 

With foreign oil resources more and more unpredictable in price 
and accessibility, we are indeed fortunate that within Pennsylvania's 
boundaries we have calculated there is we ll over 20 bi llion tons of 
recoverable coal reserves. At Pennsylvania's current rate of annual 
coal production of approximately 85 million tons, the recoverable 
resources can serve our needs for over 200 years. If we can overcome 
some of the economic, technica l, and environmental obstacles to 
increased coal consumption, we could double our production and 
still have 100 years of coal reserves in our own "back yard." It is a 
goal worthy of our maximum efforts. The Bureau of Topographic 
and Geologic Survey is doing its utmost to provide data answers to 
the geological problems wh ich remain to be resolved in order to 
stimulate both coal consumption and production. 



PENNSYLVANIA SHALE-
CHIP RlJBBL£ 

by W. D. Sevon and T . M. Berg 

INTRODUCTION 

Shale-chip rubble is a useful , but general ly unfamiliar construction 
resource in Pennsylvania. Deposits of this materia l comprise accumu­
lations of shale and siltstone chips and fragments that range from 
very small pebble size to cobble size. These deposits can be mapped 
w ith a minimum of field data using techniques of aerial photograph 
interpretation, and they are more widespread than geologists pre­
viously rea lized. 

Shale-chip rubble deposits resulted from the downslope accumu­
lation of fragments formed by natural disintegration of several dif­
ferent sha le units in Pennsylvania (Fig. 1 ) . These bedrock units 
principally include the Martinsburg Formation and the Hamburg 
sequence of the Great Va lley, and the Antes, Reedsville, Marcellus, 
and Mahantango Formations of the Ridge and Valley. These shales 
are highly susceptib le to natural disintegration because of numerous 
bedding and fracture partings (Fig. 2). The intersections of these 
surfaces are closely spaced and yield small fragments that are platy, 
chippy, and hackly. These fragments accumu lated a long time ago on 
low to steep slopes, but mostly at the bases of the slopes. Vegetated 
slopes underlain by shale -chip rubble are very similar in form to shale 
bedrock slopes, and the deposits may eas il y be overlooked. However, 
careful inspection of tonal differences on aerial photographs can 
reveal their presence. 

DE~CRIPliON 

The shale fragments are general ly platy or chippy, but sometimes 
are pencil -like or very irregu lar (hack ly). Fragments commonly range 
in size from 1/4 to 24 inches long, and up to 1 inch thi ck, but larger 
pieces occur. The deposits are crudely to moderately well-stratified 
(Fig. 1, bottom), and stratification is normally paral lel to the slope 
surface. Stratification is the result of va riations in fragment size, 
shape sorting, and clay matrix concentration. The f ragments are 
arranged in either a coarsen ing-upward sequence or an alternating 
interbedding of coarse and fine fragments resulting from distinct size 
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Figure 1. Areas of shale in Pennsy lvan ia where sha le-chi p ru bb le is 
most li kely to occur . 

Figure 2. Surface of shale-chip rubb le deposit be low free face of 
.C..n tes shale. Note abundance o f joint (J), cleavage (C) , 
and bedding (B) planes along which mechan ical d isin te­
grat ion occurs. 
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sorting. The flat surfaces of platy fragments are subparallel to the 
slope surface, and are frequently imbricated. Long axes of elongate 
fragments are usual ly oriented downslope (Fig. 2, lower part). 

The shale chips are subrounded to subangular. Although individual 
chips have a thin clay coating, the deposits have an open framework, 
are loosely coherent, and are generally well-drained. In color, the 
deposits vary from dark gray to moderate yellowish brown and 
yellowish gray. 

Fragments in the upper 3 to 6 feet of some deposits are not paral ­
le l to the surface, but are oriented in a variety of whorls or prisms 
(Fig . 3). The fragments are generally chaotically oriented in the 
center of these structures, and oriented parallel to the structure cur­
vature at its margin. 

The deposits occur on the slopes of valleys, sometimes cover the 
valley floor, and are areally linear. The deposits are wedge-shaped in 
cross section with the thin edge on the slope at the upper end of the 
deposit, and the th ickest accumu lation approx imately parallel w~th 
the valley floor. Maximum t hickness of an individual deposit depends 
upon val ley relief at time of origin and ranges from about 3 feet to 
more than 60 feet. 

ECONOMIC SIGNIFICANCE 

Shale-chip rubble has long been mined in many pits (Fig. 4), and 
commonly used as a fil l material. It is sometimes called "chipstone" 
or "sharpstone," and has been referred to as shale-chip colluvium in 
some Pennsylvania Survey reports. We have observed its successfu l 
utilization as surfacing for low-use roads. The rubble has also been 
used quite effectively as an impervious backfill materia l when com­
pacted around structures that may be within the reach of seasonal 
high water table. Tests run on this materia l by the Pennsy lvania 
Department of Transportation indicate that it is suitable for shale 
embankments that can be compacted, in loose 8-inch layers, w ith 
normal heavy equipment conforming to their specifications. 

Tests of a sample of shale-chip rubb le from Monroe County in 
northeastern Pennsylvania y ielded the following results: bulk specific 
gravity - 2.61; absorption - 4.22 percent; Modified Washington De­
gradation Factor-13.3; moisture-density relationsh ip under compac­
tion-maximu m density of 122 lb/ft3 with optimum moisture con­
tent of 13 percent. 

Shale-chip rubble is easi ly mined using a front-end loader. The 
main problems associated w ith mining are : (1) fai lure of slopes over­
steepened by mining, and (2) downslope movement of trees and 
other vegetation as a result of slope failure (Fig. 4). 

4 



~~~-- < . .-. -* 
Figure 3. Inverted wedge developed by freeze-t haw d isto rtion of 

shale-chip rubble formed from Martinsburg shale. Ex­
posure is south of Jacksonville, Lehigh County . 

Figure 4 . Large exposure of shale-ch ip rubb le developed from 
Mahantango shale near Bushk i ll, Pike County. 
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OR IGIN 

The origin of shale-chip rubble (gr'ezes litees of Europe) is general­
ly associated with periglacia l (near a glacier or in arctic regions) 
cl imatic cond itions, but the exact process of deposition is not known. 
The processes of sheet f low (overland flow), mudflow, and solif luc­
tion are considered the most probable modes of deposition, but rock­
fall cannot be excluded. 

The primary requirement for formation of shale-chip rubble is a 
sloping, vegetation-free exposure of suitable rock. The high, cliff- l ike 
exposures of Mahantango shale along the Delaware River south of 
Matamoras in northeastern Pennsylvania (Fig. 4) were steepened 
during the Late Wisconsinan glaciation (the last " ice age"). Thick 
deposits of rubble occur at the bases of these exposures, and glacio­
fluvial deposits sometimes interfinger w ith the rubble. Shale-ch ip 
rubble also accumulated in non-glaciated parts of Pennsylvania when 
ice age climatic extremes were present. During that time much of 
Pennsylvania was a grassy tundra, and mass-movement conditions 
common in periglacial climates cou ld have str ipped many slopes of 
all vegetation-supporting soi l. 

Exposed shale with numerous fractures (Fig. 2) is susceptible to 
disin tegration even under present cl imatic cond itions (debris at base 
of rock exposure in Figure 2 is modern accumu lation ), but increased 
freeze-thaw activity of periglacial climates wou ld result in an in­
creased rate of frost f racturing (congel ifraction) of t he sha le, and in ­
creased production of shale fragments (congelifracts). Exactly how 
these fragments were transported and deposited is somewhat prob­
lematical. 

Fragments derived from modern rock exposures proceed via rock­
fa ll to an accumulation at the base of the exposure or to inter­
mediate accumulations created by irregularities in the rock exposure 
(F ig. 4) . These fragment accumulations (called congelifractates when 
congelifraction is the primary mode of fragment production) are 
subject to further movement by sheet flow or mudflow, and the net 
result of t his movement is to lower the slope ang le of the deposit. 
Ancient shale-chip rubble deposits may have initially fo rmed in the 
same manner. 

Those sha le-chip deposits which have whorls or p risms (Fig. 3) in 
their upper part have prqbab ly been subjected to permafrost (per­
mantly frozen ground) cond itions, and slow, f lowage movement 
(solifluction) after the ir in itial deposition. Such movement and dis­
tortion (conge liturbation) of initial uniform bedding occurs when 
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very deeply frozen ground thaws near the surface and the thawed, 
water-saturated debris (congelifractate) moves slowly downslope. 
Some distortion of bedding, such as that shown in Figure 3, may 
result from expans ion and contraction of ice without benefit o f 
downslope movement. 

The shale-ch ip rubble deposits of Pennsylvania were formed main­
ly during the Pleistocene. Those deposits along the Delaware River in 
northeastern Pennsylvania post-date Late Wisconsinan glaciation 
(deglaciation about 15,000 years ago), but precede established vegeta­
tion . Some deposits in Monroe County in northeastern Pennsylvania 
post-date Illinoian deglaciation (over 125,000 years ago), pre-date 
the subsequent Sangamon Interglacial, and show evidence of Sanga­
mon weathering. Other rubble deposits in the area include Sangamon­
weathered glacia l deposits within their mass and thus were presum­
ably formed during Wisconsinan glaciation. In one exposure in 
Carbon County in northeastern Pennsylvania a coarse-gra ined shale­
chip rubble capped with a well-developed so i l is overlain, above a 
sharp contact, by a fine -grained rubble. This sequence suggests two 
periods of development. 

We must thus conclude that sha le-chip rubble deposits in Pennsyl­
vania formed at various times during the Pleistocene when cl imatic 
conditions favored accelerated frost fracturing and subsequent down­
slope movement and accumulation. Simi lar processes, except for 
solifluction, continue today, but not at such a rapid rate. 

REFERENCES 
Bry an. K. ( 19461. Cryopedology - the study of frozen ground and in t ensive fros t-action 

with suggestions on nomenclature, Amer . Jour. Sci ., v . 244 , P. 6 22·642. 

Jobling. J . L. (19691, The origin of shale chip deposits in southeastern Cen tre County, 
Pennsylvania, unpublished MSc thesis , T he Pennsylvania State Univ., 5 1 p. 

Sevon, W. D., Crowl, G . H., and Berg, T. M . ( 19751. The Late Wisconsinan drift border in 
northeast ern Pennsy lvania , Guidebook. 40th Field Coni. Pa . Geologists, Pa. Geol. Sur­

vey , p . 56 -73; 102. 

TWO GEOLOGISTS JOI N SURVEY 
WILLIAM B. BARBER 

Bill joined the staff of the Bureau's Environmental Geo logy Divi­
sion on November 8, 1979 as the environmental geologist assigned 
to western Pennsylvania. His office w ill be in Pittsburgh and his 
duties w i II include assisting individuals and planning agencies on 
matters dealing with geologic hazards, lands lides and general infor­
mation on the geologic environment. 
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In 1977 Bill graduated cum laude with a B.S. in geology from 
Kent State University. Immediate ly fol lowing, he started graduate 
studies at Kent. His course background dealt with environmental 
geology, engineering geology and hydrogeology. He was also in ­
vo lved in a variety of consulting work. This work included site eval­
uation for a prospective sand and gravel operation, housing develop­
ments, and deta iled topographic mapping of drainage courses. His 
thesis "A geologic and geophysical survey of glacial drift in Streets­
boro, Ohio" involved the use of seismic and electrical resistivity sur­
veys, along with we ll data, to define bedrock topography and the 
nature of the glacial drift with respect to possible aquifers and sand 
and gravel deposits. 

Upon acceptance of the Survey position, Bill moved his fami ly to 
McMurray, PA in Washington County, from Ravenna, Ohio where he 
was born. Bill li ves with his wife Mary Beth and son Justin. 

Bill is a member of the National Water Well Association and the 
Pittsburgh Geological Society. 

· JAMES R. SHAULIS 

James R. Shaulis, a native of Somerset County recent ly joined the 
Geologic Mapping Division of the Survey as a coal geologist. His 
responsibilities include areal appraisals of the bituminous coal re· 
sources and geologic mapping in western Pennsy lvania. Jim received 
his B.S. degree in the geologica l sciences from the Pennsylvania State 
University in 1971. He has also done graduate work in paleontology 
and education at Penn State and has obtained teachers certification 
in earth science and biology from Skidmore College in 1976. Before 
coming to the Pennsylvania Survey Jim spent over two years working 
for Skelly and Loy Engineers in Harrisburg, as an exp lorat ion coal 
geologist primarily concerned with the design and supervision of coal 
reserve eva luation studies in both the b ituminous and anthracite 
fie lds. In add ition to this he also worked for over two years as a 
director/curator of the Pember Museum of Natural History in Gran­
ville, New York. His professional interests include the geology of 
southwestern Pennsylvania (especially the structure and stratigraphy 
of Chestnut Ridge anticline). At present as a side project, he is co­
authoring, w ith Dr. Roger J. Cuffey of the Pennsylvania State Uni ­
versity, an article entitled "Pennsylvanian Age jellyfish species Wa/1-
coti cairnbrooki, the first jellyfish fossils found in Pennsylvania." 
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.\~ATl~R . .tL t, . .t .. ~ POLICI~ .4fT 
(.Vt,PA) l'lltJ.JECT .. ~T.:IIlT ... 

The Bureau's Division of Oil and Gas Regulation started mail ing 
information and forms relative to the Natural Gas Policy Act of 1978 
(NGPA) on November 15, 1979. This Act was part of a total National 
Energy Plan signed into law by President Carter on November 9, 
1978 with the effective date of December 1, 1978. The Federal 
Energy Regulatory Commission (FE RC) was empowered to ad min· 
ister the Act by adopting rul es and regu lations consistent w ith the 
provisions of the Act. The Act provides a gradual move toward price 
deregulation by 1985 of newly discovered gas, with specified price 
increases for all categories of natural gas determined by well classifi · 
cation. It was necessary to obta in Pennsylvania legislative authority 
for a state agency to make well classifications as required by FERC. 
This authority was granted to the Department of Environmental 
Resources by Act 21 , signed into law by Governor Thornburgh on 
June 28, 1979. Implementing the Act was assigned to the Bureau of 
Topographic and Geologic Survey's Division of Oil and Gas Regu la· 
t ion. 

NGPA Staff-
Standing (left to right) : C. Updegraff, R. Walther, F. Sturm. 
Seated (left to right): B. Snowdon, B. Bell 
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The Bureau then prepared regu lations based on the federal Act, 
detailing the procedures that Pennsylvania producers must fol low to 
qualify for wel l classifications. These regu lations were passed by the 
Environmental Quality Board on October 23, 1979, effective upon 
publication in the Pennsylvania Bul let in on November 3, 1979. 

In the meantime, forms were being prepared and staff recruited 
to operate the program. Head ing up the NGPA project is Charles 
Updegraff, who has been promoted from his fo rmer position of 
petroleum engineer to geologist supervisor. Jo in ing Updegraff is 
geologist Richard Wa lther, who for many years has been an inspector 
with the Oil and Gas Regulation Division. Newly hired employes are 
geologist Frederic Sturm, who former ly worked for PennDOT and 
was a petroleum geologist in Montana, North Dakota and Oklahoma; 
and clerk typists Barbara Snowdon and Barbara Bell . 

The function of t he staff wil l be to process the applicat ions by 
examining the data submitted by each applicant to just ify the 
category for wh ich he seeks a determination. The staff wil l be in­
vo lved in reviewing classification requests for four major categories, 
"New Natural Gas," "New Onshore Production Well," " High Cost 
Gas," and "Stripper Well," three of which have several sub-cate­
gories. Each category has a different allowab le maximum ceiling 
price set by federal law. It is the staff's obligation to assure that the 
data submitted w ith each application is sufficien t to meet the federa l 
criteria for the well classification that is requested by t he app licant. 

A backlog of approximate ly 4000 applications is on f i le with 
many more app lications anticipated. A $30.00 f iling fee to cover the 
state cost o f administering the program, is required for each well 
determination app lication. In addition, a FE RC form and Pennsyl ­
van ia forms must be completed and submi tted w ith geolog ic, engi­
neer ing and production data to support the requested classi f icat ion. 

Add itiona l information may be obta ined by contacting Charles 
Updegraff at 4 12/ 565-5075 at the Bureau offices in Pittsburgh at 
1205 Kossman Build ing. 

PENNSYLVANIA OIL AND &AS FIELDS PROJECT 

The Pennsy lvania Geologica l Survey, Oil and Gas Geology Divi­
sion, has been funded by the University of Oklahoma in Norman, 
Oklahoma, to revise, update, and standardize t he oil and gas fields of 
Pennsylvania. The proposed two-year project, sponsored by the 
Department of Energy, involves three major tasks: (1) designation of 
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the product ion reservoirs for each of the nearly 30,000 wells on 
record; (2) determination of the historical information concerning 
field and pool names, discovery dates, and boundaries; and (3) en ­
coding this information into the University of Oklahoma's computer 
system. The project will eventual ly standardize the names and bound­
aries of Pennsylvania's fields. The Pennsylvania Geological Survey 
will comp lete the task by publishing a new oil and gas f ields map 
that w ill show not only names and general production information 
(deep vs. shallow; oil vs. gas), but wi ll also indicate boundaries and 
producing reservoirs for all fields. The project is schedu led for com­
pletion in June, 1981. 

THE SURVEY AND PENNSYLVANIA TO MISS 
NATIONALLY KNOWN GEOLOGISTS 

; •11·-:.· ~v;,.~: •• -....... :r-.·"'Tv.'·' , , , :_ "' . 
1 

: .DR .. ·JAC.OB .. ·~FREEDMAN . : 
l . . ' - .. " ... ' . '' ' . -

The Pennsylvania Survey and the enti re geologic community lost a 
good friend and outstanding scientist in the death of Dr. Jacob 
Freedman this past July. Dr. Freedman, past co-operating geologist 
with the Bureau of Topograph ic and Geolog ic Survey, past Chair­
man and one of the original members of Franklin and Marshal l 
Co llege's Geology Department, was a spec ial friend to his students 
and co lleagues alike. For those who knew " Jake," his smile and 
en thusiasm, his love of geology, and his concern for his f ellow man 
will always be remembered. 

Dr. Freedman 's best-known work for the Pennsylvania Geological 
Survey involved the economic geo logy of the Mount Holly Springs 
area in Cumberland County. The high-quali ty white clays of t he area, 
important to our mineral industry in the past, ho ld still another 
promise for the future. 

In recent years Dr. Freedman's interests involved t race elements in 
rocks and their importance to human nutrition and health. He wrote 
and lectured on th is topic extensive ly. In 1975-76, Dr. Freedman was 
President of the Society for Environmenta l Geochem istry and Health . 

Dr. Freedman is survived by his w idow, Bertha, a son Dav id, and a 
daughter, Marsha. 
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Harold W. Arndt, a long-time friend and associate of the geologic 
community, d ied November 8, 1979. Most recent ly, he had been the 
curator of the mineral collections at Bryn Mawr College, continuing 
an interest that had developed over the past 50 years. He collected 
minerals with just about every well -known minera logist of his t ime, 
including Samuel Gordon, Harry Trudell , William Clay, Morrell 
Baldwin, and Edgar Wherry. But Harold's pursuits were not just con­
fined to minerals. He was something of a botanist, specializing in 
ferns and orchids; he shared a curiosity, along with his late wife Clair, 
in bird study; and above all, he was a conservationist, objecting to 
unnecessary disturbances or destruction of the natural environ ment. 

Harold Arndt was born in Mauch Chunk (Jim Thorpe) in 1892 and 
graduated from Phoenixville High School. He attended Lehigh Uni­
versity , studying min ing engineering under Dr. Benjamin Miller. His 
stud ies were interrupted dur ing World War I and, upon his return to 
the area, he worked as a design engineer for several major steel 
companies and was responsib le for many bridges throughout the 
country. In 1958, he retired from Belmont Iron Works in Phi ladel­
phia. 

Harold Arndt was an active participant in many societies and 
groups in southeastern Pennsylvania. He served as president and vice 
president to the Ph iladelphia Mineral Society in the late 40's and 
early 50's and as president (1953-1960) and treasurer (1960-1977 ) of 
the Delaware County Instit ute of Science in Media. Aside f rom 
capab ly handl ing the offices he held, Harold showed sincere concern 
for all who came for help and became a signif icant influence to 
several aspiring geologists and minera logists. A lways with a smile and 
a twinkle in his eyes, he was willing to give his time and his help. 
Because of failing health, he was unable to attend the last few annual 
Pennsy lvan ia Field Conferences, but prior to t hat, he ra rely missed 
one. We at the Pennsylvania Survey wish to acknowledge the dedi­
cated serv ice that Harold W. Arndt provided to the geologic profes­
sion. 

SURVEY ANNOUNCEMENTS 

REPORT ON PENNSYLVANIA'S OIL AND GAS 

The Bureau of Topographic and Geologic Survey has published 
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"Oil and Gas Developments in Pennsylvan ia in 1978," the annual 
summary of production and exp loration for oil and gas resources in 
the Commonwealth. Co-authored by Robert G. Piotrowski and the 
staff of the Survey's Oi l and Gas Geology Division, the report high­
lights increased exploration activities for the year 1978. 

During the year Pennsylvania 's oil production rose 6% to 2,819,742 
barrels from a tota l of 27,768 producing we lls. Oil reserves at the 
end of the year declined slightly to 48,156,000 barrels, a sign that 
production exceeded the rate of discovery of new reserves. 

Natura l gas production in Pennsylvania in 1978 rose to 97,763 
mill ion cubic feet, 6% above the previous year. Most significantly, 
gas reserves still in the ground increased to 2,093,516 million cub ic 
feet; th is is up 11 % from the prior year, a tribute to effect ive exp lor­
ation. 

The total number of new wells completed in the state in 1978 was 
1748, a 20% increase over the prior year. Dri lling for natural gas 
showed t he greatest increase, with Indiana, Westmoreland, Clearfield, 
Erie and Jefferson Counties lead ing in gas development. 

Progress Report 192, "Oil and Gas Developments in Pennsy lvania 
in 1978," is available from the State Book Store, P.O. Box 1365, 
Harrisburg, Pa. 17125. The price is S1.80 (plus tax for Pennsylvania 
residents). 

GEOLOGY OF THE MONTOURSVILLE-MUNCY AREA 

"Geology and Minera l Resources of the Montoursville Sout h and 
Muncy Quadrang les," by senior staff geolog ist Dr. Rodger T . Fa ill 
has been published by the Pennsylvania Geologica l Survey. Complete 
with deta iled maps of the bedrock geology and glacial deposits 
(1 :24,000) and a comprehensive text, the report enumerates the 
complex geology and mineral resources which greatly affect and 
in f luence the development of this growth area adjoining Wil liamsport 
and stradd l ing the Susquehanna River. The increasing demands for 
build ing materials, sit es for suburban home and industrial develop­
ment, and the needs for water resources and waste disposal, all re­
quire deta iled information on the geology of the area. 

T his new report wi l l benef it a wide range of users . The sect ions on 
economic resources and env ironmental geology provide cogent infor­
mation for decisions by local officia ls, county p lanners, industries, 
and transportation designers. 

Atlas 144ab, "Geology and Minera l Resources of t he Montours­
vi lle South and Muncy Quadrangles" is ava ilable for $ 14.10 (plus tax 
fo r Pa. residents) from the State Book Store, P.O. Box 1365, Harris­
burg, Pa. 17125. 
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MONROECOUNTYGEOLOGYAND 
GROUNDWATER RESOURCES 

A detailed report "Geology and Groundwater Resou rces of Mon­
roe County, Pennsy lvania" has been published by the Pennsy lvania 
Geological Survey as Bu lletin W 47. Authored by Louis D. Carswell 
and Orvi lle B. Lloyd, Jr. of the U.S. Geologica l Survey, the 42-page 
report with its deta iled geologic and hydro log ic map, is the product 
of a cooperative project jointly sponsored by the U.S. Geological 
Survey and the Pennsy lvania Geological Su rvey. 

Monroe County inc.ludes much of the area popularly ca lled the 
Poconos, a fast-g rowing region wh ich is imposing increasing demands 
upon the geologic and groundwater resources of the area. The avail­
abi li ty and quality of the water resources, part icu larly the large ly 
underdeveloped subsurface water resources, is a key factor in plan­
ning for the future of this area. 

Bulletin W 47, "Geology and Groundwater Resources of Monroe 
County, Pennsy lvania," wi ll serve the needs of property owners, 
planners, local officia ls, and business people, all of w hom have a 
need to deal knowledgeably with t he resources of the area. T his 
report is ava ilable for $6.50 (plus tax fo r Pennsylvania residents ) 
from the State Book Store, P.O. Box 1365, Harrisburg, Pa. 171 25. 

GROUNDWATER IN THE DuBOIS AREA . 

Subsurface water ava ilabi lity and grou ndwater quality are particu ­
larly important to the DuBois area of Jefferson and Clearfield Coun­
ties where industrial development, popu lation growth, and min ing 
activities all impose special problems upon the water resources of the 
region. The Pennsy lvan ia Geological Survey has pub lished Water 
Resource Report 45, "Groundwater Resources of the DuBo is Area, 
Clearfield and Jefferson Counties, Pennsylvania," by EvanT. Shuster. 
Two large detai led maps (sca le 1 :48,000) covering eight 7-1 /2 ' 
quadrangles show (1) groundwater yie lds and related features, and 
(2) depths to the water tables and to the top of the subsurface sa lt 
water of the area. 

The maps, with accompanying texts, w il l be of benefit to al l water 
users of the area, and part icularly to loca l offic ials, planners, and 
developers who must be able to plan ahead for development in rela­
tion to water avai lab ility. 

Water Resource Report 45, "Groundwater Resources of t he 
DuBois Area, Clearfield and Jefferson Count ies, Pennsylvania," is 
avai lab le from the State Book Store, P.O . Box 1365, Harrisburg, Pa. 
17125; the pri ce is $5.50 (plus tax for Pennsylvania residents). 
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ENVIRONMENTAL GEOLOGY OF THE 
GREATER YORK AREA 

A comprehensive atlas with detailed maps of major geologic fac­
tors has been compiled by J. Peter Wilshusen of the Pennsylvan ia 
Geological Survey and published as Environmental Geo logy Report 
6, "Environmental Geo logy of the Greater York Area, York County, 
Pennsy lvania." Covering an area from Thomasvi lle on the west to 
Red Lion on the east, the plates include a geologic and mineral re­
sources map, a groundwater avai lability map, and a map identify ing 
the engineer ing characteristics of the rocks of the region. 

This environmental geology atlas is the second major urban area 
environmental atlas produced by the Pennsylvan ia Survey (Greater 
Harrisburg Area was the first) specifically designed to identify and 
present the environmental geology characterist ics of an expanding 
urban area in a format suited to the varied needs of the community. 
Loca l off icia ls, planners, developers, industry, and ind ividual prop­
erty owners can all benefit from the information presented on the 
maps and accompanying texts. 

"Environmental Geology of the Greater York Area, York County, 
Pennsy lvania," EG 6, is available for $13.00 (plus tax for Pennsyl­
vania residents) from the State Book Store, P.O. Box 1365, Harris­
burg, Pa. 17125. 

GRAVEL RESOURCES IN NORTHWESTERN PENNSYLVANIA , . 
Recognizing the declining availability of quality gravel resources in 

northwestern Pennsylvania, 'Jr. Jesse L. Craft has carried out fie ld 
and laboratory studies designed to help locate additional supplies of 
gravel needed to meet the standards of the consuming industries of 
the region. T he results of Dr. Craft's studies are detailed in the Penn­
sy lvania Geo logical Survey's new Information Circu lar 86, "Quality 
of Ground Resou rces in Northwestern Pennsy lvania." Th is 55-page 
report, wi t h accompanying figures and tables, identifies the condi­
tions and locations in the field which are most suitable for locating 
quality gravel resources in the study region. 

T he report will be of particular interest to land use planners and 
all who are concerned with various aspects of the construct ion in ­
dustry, including highway engineers and industrial developers. 

Information Circular 86 is avai lable for $1.50 (plus tax for Penn­
sylvania residen ts) from the State Book Store, P.O. Box 1365, Harris­
burg, Pa. 17125. 
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GEOLOGYOFCENTRALBERKSCOUNTY 

A comprehensive report, "Geology and Mineral Resources of the 
Temple and Fleetwood Quadrangles, Berks County, Pennsylvania" 
has been published by the Pennsylvania Geological Survey. Authored 
by veteran staff geologist David B. Maclachlan, At las 187ab includes 
a detailed geologic map, a tectonic map, and a map showing the en­
vironmental geology factors which influence land use of this area 
adjacent to the city of Reading. The accompanying text elaborates 
on the extremely complex structures and rock types of the Great 
Valley and Reading Prong provinces encompassed by the report . 
Economic mineral resources of the area are identified and evaluated 
in text and map. 

This report is a major contribution to understanding the geologic 
record of one of the most difficu It sections of Pennsylvania's geology. 
With its broad coverage of geologic interpretat ion and practical 
applications, the report wi ll be of interest and use to geologists, as 
we ll as all who are concerned with land use plann ing, resource devel­
opment, and construction design. 

Atlas 187ab, "Geology and Mineral Resources of the Temple and 
Fleetwood Quadrangles" is available from the State Book Store, P.O. 
Box 1365, Harrisburg, Pa. 17125. The price is $12.25 (plus tax for 
Pennsylvania residents). 

DEVONIAN SHALE MAPS AND REPORT 
ARE NOW AVAILABLE . 

The Oil and Gas Geology Division of the Survey has available for 
distribution two new publ ications about the IJevonian black shale 
studies in Pennsylvania. In addition to the eleven maps and cross 
sections announced in the June, 1979 issue of Pen nsylvania Geology, 
we have a structure map of the Onondaga Group and a report on the 
Devonian shales and sandstones in Pennsylvania. 

The Stn sture Contour Map on Top of the Midd le Devonian 
Onondaga Group in Western and Northern Pennsylvania was pub­
lished as Morgantown Energy Technology Center (M ETC ) EGSP 
Series No. 12 at a scale of 1 :250,000. The report, called Black Shale 
and Sandstone facies of the 'Jevonian "Catskill" Clastic Wedge in the 
Subsurface of Western Pennsylvania, consists of a 40 page booklet 
and accompanying thirty-nine 1 :1,000,000 scale maps. It was pub­
lished as EGSP Series No. 13. 

Both of these items are available free of charge from the Survey or 
from METC. Requests should be made to: Pennsylvania Geological 
Survey, Oil and Gas Geology Division, 1201 Kossman Building, 
Pittsburgh, PA 15222; or Morgantown Energy Technology Center, 
U.S. Department of Energy, Eastern Gas Shales Project, P.O. Box 
880, Morgantown, WV 26505. 
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